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Fourteen species of Canthium 5.1. recorded in southern Africa were studied. In this paper the anatomy of the young 
stem is described and the taxonomic and diagnostic value of the characters discussed. Several anatomical features 
of the stem are useful i,n distinguishing between taxa. These include the structure of the hairs, the thickness of the 
cuticle, the shape of the epidermal cells, the initiation of the periderm and the structure of the phellem, the abundance 
and distribution pattern of a particular type of tanniniferaus cell, the presence of subepidermal collenchyma, the 
relative abundance of two types of pericyclic fibres and the shape of the vascular cylinder and pith. On the basis of 
stem anatomy three distinct groups were recognized, corresponding with the recently proposed segregate genera, 
Canthium Lam. 5.5tr. (in a southern African context), P5ydrax Gaertn. and Keetia Phill. Anatomically all species show 
little infraspecific variation and most of the them could be distinguished from one another. 
Hierdie ondersoek is op 14 spesies van Canthium 5.1. wat in suidelike Afrika voorkom gebaseer. In hierdie publikasie 
word die anatomie van die jong stingel beskryf en die taksonomiese en diagnostiese waarde van die kenmerke 
bespreek. Daar is vasgestel dat verskeie anatomiese kenmerke van die stingel van waarde is om tussen taksons te 
onderskei. Dit sluit in die struktuur van die hare, dikte van die kutikula, vorm van die epidermisselle, die aanleg van die 
periderm en die struktuur van die felleem, die aantal en verspreidingspatraon van 'n spesifieke tipe tannienhoudende 
sel, die teenwoordigheid van subepidermale kollenchiem, die relatiewe hoeveelhede van twee tipe perisikelvesels en 
die vorm van die vaatsilinder en murg. Op grand van die stingelanatomie is drie erkenbare groepe ge·'dentifiseer. 
Daar is vasgestel dat dit ooreenstem met die onlangse voorstel van drie afsonderlike genusse, Canthium Lam. 5.5tr. 
(in 'n Suider-Afrika verband), P5ydrax Gaertn. en Keetia Phill. Anatomies vertoon bykans al die spesies min infra-
spesifieke variasie en die meeste kan van mekaar onderskei word. 
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Introduction 
Members of the tribe Vanguerieae (Rubiaceae) are largely 
restricted to Africa and Madagascar but some are also 
found in tropical Asia and other parts of the world. 
Although the Vanguerieae are purported to be one of the 
most natural tribes of the Rubiaceae , possessing charac-
teristic flowers , pollen presentation and fruits, the delimita-
tion of the genera within this tribe is more difficult (Rob-
brecht 1980). Bullock (1932) , Capuron (1969) , Robbrecht 
(1980) and Bridson (1985) point out that in the revision of 
the tribe by Robyns (1928) , Canthium is hardly dealt with 
despite being the largest genus. Work by Bridson (1985 , 
1986) on Canthium has shown it to be 'a very heteroge-
neous group of species which contains elements that have 
more pronounced generic differences than many of the cur-
rently accepted genera of the Vanguerieae ' . As a result she 
has recently reinstated the genera Psydrax and Keetia 
which she maintains are not only distinct from other species 
traditionally included in Canthium , but also from other 
genera of the tribe . She retains the genus Canthium in a 
narrow sense although still refering to it as Canthium s.l. 
The principal characters (mainly morphological) used for 
separating these genera , together with some of the new 
combinations in Psydrax and Keetia , are given in Bridson 
(1985, 1986) . 
In recent years considerable difficulty has been experi-
enced in distinguishing between some of the southern 
African species of Canthium s.l. and many unidentified 
specimens are to be found in various herbaria. Moreover, 
the taxonomic status of certain species has been in dispute 
and the existence of some putative new species and sub-
species had been suggested. 
In view of the difficulties surrounding the taxonomic 
status of the genus Canthium s.l. and some of the species , 
an anatomical (leaf and stem) and morphological (pollen , 
fruit and seed) study was undertaken (Tilney 1986) . Very 
few anatomical studies have hitherto been conducted . To 
date most investigations have concentrated on aspects of 
the mature stem while the young stem has received little 
attention. Studies on the wood and bark of a limited 
number of Canthium species have been carried out by 
workers including Tolle (1913) , Francis (1926) , Chang 
(1951) and Koek-Noorman & Hogeweg (1974). The find-
ings of these researchers are included in a more detailed 
evaluation of various characters by Tilney (1986) . Since the 
anatomical data on Canthium are limited , this paper re-
ports on the taxonomic value of the anatomy of the young 
stem , both on the species level and in determining the status 
of Canthium s.l. In this paper Canthium s.l. refers to the 
collective genus including Keetia and Psydrax. For conveni-
ence Canthium s.str. is used to refer to what is left of this 
taxon after the reinstatement of Keetia and Psydrax. It 
should however be stressed that the descriptors s.str. ls.l. 
may imply a different circumscription for Canthium if ap-
plied in a wider geographical context (see e .g. Bridson 
1985, 1986). 
Material, Methods and Terminology 
Anatomical features of the stem were studied in all the 
southern African species of Canthium s.l. (Table 1) includ-
ing taxa of doubtful identity . Voucher specimen numbers 
and details pertaining to the various collections are listed in 
Tilney (1986) . 
Stems with a diameter of less than 3 mm were selected as 
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Table 1 List of southern African species of Canthium s.l. 
studied - grouped according to Bridson's (pers. comm., 
1985, 1986) proposal of three separate genera 
Canthium s.s/r. 
C. eiliatum (Eckl. & 
Zeyh.) Kuntze 
C. gilfillanii (N. E. 
Br.) Miller 
C. inerme (L. f.) 
Kuntze 
C. mundianum Cham. 
& Schlechtd. 
C. paueif/orum (Eckl. 
& Zeyh.) Kuntze 
C. sefif/orum Hiem 
C. spinosum (Eckl. & 
Zeyh.) Kuntze 
C. suberosum Codd 
C. vanwykii Tilney 
& Kok 
Psydrax 
P. fragranlissima 
(K.Schum.) Bridson 
P. fivida (Hiem) 
Bridson 
P. !oeupies (K. 
Schum.) Bridson 
P. obovata (Eckl. & 
Zeyh.) Bridson 
Keetia 
K. gueinzii (Sond.) 
Bridson 
far as was practicable. Only portions of the internode were 
studied. For comparative purposes and to determine the 
origin of the periderm, older stems of a number of speci-
mens were also included. Material freshly fixed in FAA was 
used, but where unavailable, samples from herbarium 
specimens were rehydrated in boiling water prior to fixa-
tion. 
Small portions of fixed material were dehydrated , infil-
trated and embedded in glycol methacrylate (GMA) basi-
cally according to the method of Feder & O'Brien (1968) 
[for slight modifications of the original schedules see Tilney 
(1986)]. Transverse sections, 1- 5 ,um thick, were stained 
with the Periodic Acid-Schiff (PAS) reaction and counter-
stained with toluidine blue. At least five different speci-
mens of each species were investigated. To determine as far 
as possible which characters are taxonomically important 
rather than anatomical responses to certain environmental 
conditions, these specimens were chosen from different 
localities. In the case of C. cilia tum and P. obovata more 
numbers of specimens were examined as a certain amount 
of variation with regard to some of the features was ob-
served during initial observations. In addition , because of 
the uncertainty surrounding the specific status of C. gil-
fillanii and C. mundianum, further specimens were 
studied. Some of these were selected from a relatively small 
area - within the Johannesburg municipal boundaries -
as well as from further afield, to investigate the nature and 
extent of any variation that may exist in a localized area. 
In addition to the permanent slides. hand cut sections 
were made. Some were stained with toluidine blue (Sidman 
et al. 1961) and others with phloroglucin in alcohol 
(Morholt et al. 1966). Characters appearing to be constant 
for a particular species as well as differences between 
species were noted. These are supplied in full in Tilney 
(1986) where detailed descriptions of the different species 
and of Canthium s.l. are included. 
To investigate the structure of the hairs, peels from the 
most distal, fully elongated internode of the stems were 
examined. Mature hairs on the stems were selected and 
drawings were made with a projection microscope. 
In this study two types of tanniniferous cells, designated 
types A and B, were recognized. The contents of the type B 
cells have a 'cracked' appearance which is not evident in the 
S.-Afr. Tydskr. Plantk. , 1988, 54(6) 
type A cells (Figures 1 & 2) . These cells, which are visible 
even in unstained sections, are discussed more fully in 
Tilney (1986) . 
The term pericyclic fibres (extraxylary fibres in the sense 
of Blyth 1958) is used in a descriptive sense as proposed by 
Metcalfe in Metcalfe & Chalk (1979) to denote the scleren-
chyma fibres external to the phloem. Following staining 
with the PAS reaction and toluidine blue, two types were 
distinguished: Type X - the cell walls stain pinkish, are 
only slightly lignified and do not show clear stratification; 
pits are not readily discernible (Figure 3a). Type Y - the 
cell walls stain green, are highly lignified with the secondary 
thickening layers showing fairly clear stratification; distinct 
pits are usually evident (Figure 3b & c) (these types refer-
red to as A and B respectively in Tilney 1986). Other stain-
ing reactions useful to distinguish between these fibres are 
Figure I Tanniniferous cells type A present in (a) C. ciiiatum (Tilney 
186) , and (b) C. mundianum (Van Wyk & Kok5777). The appearance 
of these cells may vary, that shown in (a) generally being the most 
common. Scale bar = 10 /Lm. 
Figure 2 Tanniniferous cells type B present in the pith of the stem. 
The typical 'cracked' appearance can be seen. C. suberosum (Tilney 
14). Scale bar = 10 /Lm. 
S. Afr. 1. Bot., 1988,54(6) 
Figure 3 Pericyclic fibres types X and Y present in the stem. The 
type Y fibres can be recognized by their distinctive pits and wider 
lumina. Part of such a cell (c) can be seen external to the type X fibres 
(a) where they are larger than those (b) found in the deeper layers. P. 
livida (Ti/ney 34). Scale bar = 10 /Lm. 
Figure 4 Phellem cells containing tanniniferous deposits of two 
lypes. The type B deposits (b) are visible here in cells more superficial 
than those containing the type A deposits (a) . C. vanwykii (Van Wyk 
5110). Scale bar = 10 /Lm. 
discussed in Tilney (1986). 
Tanniniferous deposits were noted in some phellem 
cells. Two types were recognized and designated types A 
and B. The type A deposits appear essentially similar to 
those occurring in the tanniniferous cells type A (Figure 4a) 
and the type B deposits have almost the same appearance 
as in the tanniniferous cells type B although 'cracks' are not 
as prominent (Figure 4b). 
Descriptors used to indicate abundance and frequency 
are based on the proposals of Schmid (1982) . 
Results and Discussion 
The results of this study revealed that the southern African 
species of Canthium s.l. could be divided into three distinct 
groups based on anatomical characters of the young stem . 
These groups were found to correspond to the genera 
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Table 2 Principal differentiating stem anatomical 
features of the southern African species of Canthium s.l. 
(see text for explanation of fibre types X & Y) 
hairs 
range in cuticle 
thickness (/Lm) 
epidermal cells 
more abundant 
type of peri-
cyclic fibre 
initiation of 
periderm 
usual shape of 
vascular cylinder 
( transverse 
section) 
usual shape of 
pith 
E F G 
Canthium 5.S1r. 
group Psydrax group Keetia group 
- present or 
absent 
- septate 
- usually fewer 
than 10 com-
partments per 
large hair 
- tanniniferous 
deposits pre-
sent or absent 
2-8(- 15) 
very rarely 
papillate 
- present 
- non-septate 
- tanniniferous 
deposits 
absent 
11-20 
more or less 
papillate 
nearly always X Y 
continuously 
around whole 
circumference 
oval 
oval (square in 
C. inerme) 
H 
in segments 
rectangular 
rectangular 
J K 
- present 
- septate 
- at least about 
15 compart-
ments per 
large hair 
- tanniniferous 
deposits 
present 
4--6(-12) 
very rarely 
papil,late 
X 
in segments 
oval 
rectangular 
L 
Figure 5 Line drawings showing the appearance of the hairs on the 
stem of the pubescent species of Canthium 5.1. (A) Psydrax livida 
(TUney 34) ; (B) P. obovata (Van Wyk A766); (C) P. locuples (Van 
Wyk 5941); (D) P. fragrantissima (Moll 5645); (E) Canthium mun-
dianum (Tilney 2) ; (F) C. gilfillanii (TUney 146); (G) C. 5etiflorum 
(Kok 776) ; (H) C. pauciflorum (TUney 189); (J) C. vanwykii (TUney 
752); (J) C. ciliatum (TUney 777) ; (K) C. spinosum (TUney 770) ; (L) 
Keetia gueinzii (Tilney 156). Scale bar = 30 J-lm. 
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Canthium s.str., Psydrax and Keetia as proposed by Brid-
son (1985, 1986) . Some of the most outstanding taxonomic 
characters of each group are summarized in Table 2. See 
also Figures 5 & 6. The stem anatomical features of each 
segregate genus are treated separately below. 
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Figure 6 Histogram showing the range in cuticle thickness of the 
young stem of the various species of Canthium 5.1. (A) C. inerme; (B) 
C. suberosum; (C) C. pauciflorum; (D) C. setijlorum; (E) C. ciliatum; 
(F) C. vanwykii; (G) C. gilfillanii; (H) C. mundianum; (I) C. 
spinosum; (1) P. fragrantissima; (K) P. Iivida; (L) P. locuples ; (M) P. 
obovata; (N) K. gueinzii. The broken lines indicate single values that 
differ widely from the others . The average is indicated by a horizontal 
line. 
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Canthium s.str. 
Artifical stem anatomical key to the species of 
Canthium s.str. 
1 a Cuticle about 6 iJ-m or more thick; hairs always absent. 
2a Pith shape square or rectangular; phellem cells usua ll y peri-
clinally elongated , cuticle about 6-8 ( -13) iJ-m thick .............. . 
.................................... .. . . . .. ............ .. ... (a) C. inerme 
2b Pith shape usually oval; phellem cells usually anticlinally e lon-
gated ; cuticle about 11-15 fLm thick .. . . . ...... (b) C. slIberosllm 
I b Cuticle up to about 6 iJ-m thick; hairs usually present . 
3a Phellem cells narrow, periclinally strongly elongated , tannin i-
ferous deposits present in all cells ... . . . . ........ (c) C. setiflorum 
3b Phellem cells relatively broad, square or periclinally (but not 
strongly so) or anticlinally elongated , tanniniferous deposits 
rarely in all cells .................... . . (d) C. ciliatllm, C. gilfillanii 
C. mllndianllm, C. pallciflorllm, C. spinosllm, C. vanwykii 
The following briyf notes on the diagnostic stem characters 
of the various species supplement the key [for detailed des-
criptions of each species Tilney (1986) may be consulted]. 
(a) C. inerme (Figures 7,8 & 9) 
C. inerme and C. suberosum are the southern African 
species of Canthium with the most tanniniferous cells. 
These tanniniferous cells are particularly diagnostic for re-
cognizing many of the species of Canthium s.l. In both 
species tanniniferous cell type B are present in very large 
numbers and similar distribution patterns (Figures 7 & 10). 
The two species are consistently similar as far as the dis-
tribution of the tanniniferous cells is concerned and may 
indicate a close relationship between them. Thus, the 
arrangement and abundance of these cells enables one to 
recognize these species but apparently not to distinguish 
between them. They are the only two species studied with 
glabrous stems and both tend to lack tanniniferous cells 
type A. Although slight variation was observed in certain 
Figure 7 Segment of the stem of C. inerme showing the distribution pattern of the tanniniferous cells type B . Tanniniferous cells type A are 
essentially absent. The thick cuticle is also visible. (Abbott 889). Scale bar = 30 iJ-m. 
S. Afr. 1. Bot., 1988, 54(6) 589 
Figure 8 Segment of the stem of C. inerme illustrating the distinctive shape of the vascular cylinder and pith. (Kok 723). Scale bar = 30 ILm. 
characters used to distinguish C. inerme from C. suberosum 
in the key , in combination no problem should be encoun-
tered . One of the most useful characters for identifying C. 
inerme is the square or rectangular outline shape of the pith 
which is nearly always confined to this species of Canthium 
s.str. (Figure 8). 
, . 
(b) C. suberosum (Figures 10 & 11) 
In C. suberosum the cuticle is generally much thicker than 
in the other members of Canthium s.str. (Figure 10). The 
presence of a very thick cuticle tends to be characteristic of 
the Psydrax group but , in some specimens, the cuticle 
thickness of C. suberosum is similar to or even exceeds that 
Figure 9 Segment of the periderm of C. inerme in which the size, shape and tanniniferous deposits of the phellem cells can be seen. (Van Wyk & 
Kok 5794). Scale bar = 10 ILm. 
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Figure 10 Segment of the stem of C. suberosum showing the distribution pattern of the type B tanniniferous cells. (Tilney 14). Scale bar = 
30 fLm . 
of certain members of the latter group. However, the com-
bination of features characterizing the Psydrax group 
would enable one to readily distinguish these species from 
C. suberosum. Although the cuticle thickness in C. inerme 
also tends, in several cases, to be greater than that of the 
other species of Canthium s.str., it generally does not attain 
the thickness observed for C. suberosum. 
The specific name of this taxon suggests that the phellem 
is diagnostic and well developed. The phellem cells are 
large and anticlinally elongated in the youngest layers 
(Figure 11), a feature which enables it not only to be dis-
tinguished from C. inerme (Figure 9) but also from nearly 
all of the other members of Canthium s.str. 
Figure 11 Segment of the young periderm of C. suberosum showing 
the relatively large anticlinally elongated ph ell em cells. The thick cu-
ticle is also visible. (Tilney 14). Scale bar = 20 fLm. 
(c) C. setiflorum (Figure 12) 
One of the most diagnostic features of this species is the 
highly tanniniferous hairs (Figure 5) . K. gueinzii (Keetia 
group) has hairs that are similar in this respect but the 
number of compartments per hair is so much greater in K. 
gueinzii that the two species can be readily distinguished 
even on this basis. The ph ell em cells , which are periclinally 
elongated, are highly characteristic being particularly 
narrow and very tanniniferous (Figure 12). Of all the taxa 
examined, this was the only species in which no pericyclic 
fibres type Y were observed in any of the specimens. More 
examples obviously need to be studied to determine 
Figure 12 Segment of the outer region of the stem of C. setif/orum 
showing the characteristic phellem cells which are strongly periclinally 
elongated and tanniniferous. (Van Wyk & Theron 4953). Scale bar = 
10 fLm. 
S. Afr. 1. Bot., 1988,54(6) 
Figure J3 Segment of the stem of C. gilfillanii to show the char-
acteristic tanniniferous deposits in some of the phellem cells and the 
irregular distribution of the cells. (Tilney 1). Scale bar = 10 /Lm. 
Figure 14 Segment of the outer region of the stem of C. spinosum to 
show the characteristic shape of the newly formed phellem cells which 
lack tanniniferous deposits. (Tilney 120). Scale bar = 10 /Lm. 
whether this is actually a characteristic of the species or 
whether these pericyclic fibres tend to develop in the stems 
at a relatively later stage of development. 
(d) C. ciliatum, C. gilfillanii, C. mundianum, 
C. pa uciflo rum, C. spinosum and C. vanwykii 
Although no distinction was made between these species in 
the key , certain potentially diagnostic features of the stem 
anatomy were noted that could perhaps be used for further 
differentiation. One of the most useful characters appears 
to be the structure of the phellem which is particularly dis-
tinctive in C. gilfillanii and C. mundianum. In these two 
species the tanniniferous deposits of the phellem cells dis-
play, after staining, a variety of colours often ranging 
from blue through to various shades of brown (Figure 13) . 
This was not observed in any of the other southern Afri-
can species. These characteristic tanniniferous cells are 
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interspersed at irregular intervals with cells lacking these 
deposits. This uneven distribution seems to be particularly 
conspicuous in these two species. In C. spinosum the essen-
tially square phellem cells without tanniniferous deposits 
appear to be one of the most useful diagnostic characters 
(Figure 14). The lack of such deposits is not surprising 
since, externally , the bark tends to be a pale colour. 
Although the phellem of C. pauciflorum essentially lacks 
tanniniferous deposits, type A deposits tend to be present 
in very low concentrations in many cells. In C. vanwykii 
tanniniferous deposits are present in many cells, being the 
type A in the youngest layer and the type B in the older 
layers (Figure 4). Of all the taxa studied C. cilia tum showed 
the most infraspecific variation in anatomy and different 
appearances of the phellem were observed. 
In the Canthium s.str. group, C. vanwykii is the only 
species in which the proportion of pericyclic fibres types X 
and Y appeared to vary in different specimens considered 
to be of comparable age. In the other species of this group, 
and also in K. gueinzii, the type X fibres tend to be re-
latively more numerous than the type Y fibres whereas in 
the Psydrax group the type Y fibres are relatively more 
abundant than the type X fibres . However, in all groups, 
except for C. setiflorum where no type Y fibres were ob-
served, the proportion of type Y fibres appeared to in-
crease with age. 
Psydrax 
Artificial stem anatomical key to the species of Psydrax 
1 a Tanniniferous cells type B, if present, in small numbers; absent 
from pith. 
2a Tanniniferous cells type B usually present in the cortex and 
phloem and occasionally in the xylem .......... .. .... (a) P.livida 
2b Tanniniferous cells type B occasionally present in the phloem, 
absent from the cortex and xylem .................. (b) P. JocupJes 
1 b Tanniniferous cells type B nearly always present in relatively large 
numbers; nearly always present in pith. 
3a Phellem cells periclinally elongated; subepidermal cortex 
parenchymatous rather than collenchymatous ................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. (c) P. fragrantissima 
3b Phellem cells anticlinally elongated; subepidermal cortex col-
lenchymatous rather than parenchymatous ...... (d) P. obovata 
As in Canthium s.str. only brief notes are supplied [detailed 
descriptions are given in Tilney (1986)]. 
(a) P. livida (Figure 15) 
In the young stem the distribution pattern of the tannini-
ferous cells type B appeared to be far more valuable for 
species identification in the Psydrax group than in Can-
thium s.str. (d. keys). It is possible to distinguish P. livida 
from all the other species according to this character. 
In P. livida and also in P. obovata the pericyclic fibres 
type Yare occasionally present, in small numbers, in a posi-
tion external to that of the type X fibres (Figure 3). These 
two species are the only taxa investigated that exhibit this 
character. Since so few specimens had these relatively 
superficial fibres, no taxonomic importance can be 
attached to this character. 
(b) P. locuples (Figure 16) 
In P. locuples the tanniniferous cells type B are also of diag-
nostic value. This species contains the smallest number of 
tanniniferous cells of the Psydrax group and probably of all 
the taxa studies, especially with regard to the occurrence of 
tanniniferous cells type B. This is perhaps particularly 
592 
~A .~. 
• 
~ ... • . • B 
• •• • 
• 
~ . . ~ ~ .. . '. .. . . . .. . . . ; G:: H . \: • , 
~ CORTEX PHLO EM XYLEM 
. . PITH •. . ,,~'"''' 
ROU S CELLS 
Figure 15 Diagrammatic representation of the distribution pattern 
of tanniniferous cells type 8 in the stem of the various species of Can-
thium s.l. (A) c. inerme; (8) C. suberosum; (C) C. paucif/orum; (D) 
C. setif/orum; (E) C. ciliatum ; (F) C. vanwykii; (G) C. gilfillanii; (H) 
C. mllndianllm; (I) C. spinosum; (1) P. frangrantissima; (K) P. Iivida ; 
(L) P. loeuples; (M) P. obovata; (N) K. gueinzii. often present. 
S.-Afr. Tydskr. Plantk. , 1988, 54(6) 
significant in the distinction between P. locuples and P. 
obovata. As far as external morphology is concerned, the 
similarity between these two species has been pointed out 
by authors such as Codd (1960/61), Palmer & Pitman 
(1972) and Coates Palgrave (1977) who have distinguished 
between these species only according to floral and fruit 
characters. Anatomically, however, it is usually possible to 
distinguish readily between them. P. locuples not only 
tends to have considerably fewer tanniniferous cells type B, 
they are very frequently absent but, when present, they are 
essentially confined to the phloem whereas in P. obovata 
they are present in larger numbers and in regions in addi-
tion to the phloem (Figure 15). 
( c) P. fragrantissima (Figure 17) 
One of the most useful characters for recognizing this 
species is also the distribution pattern of the tanniniferous 
cells type B (Figure 17). However , it is not possible to use 
this feature satisfactorily to distinguish it from P. obovata 
although P. obovata tends to be a more tanniniferous 
species as far as the B type cells are concerned (Figure 15). 
Tn addition, P. fragrantissima appears to be the only 
member of the Psydrax group with the phellem cells es-
sentially periclinally elongated . 
(d) P. obovata (Figures 18 & 19) 
The usefulness of the tanniniferous cells type B for identify-
ing this species has been referred to in the discussion of P. 
livida and P. locuples. In addition, subepidermal col-
lenchyma is usually present in the stem (Figure 19), where-
as it is essentially parenchymatous in the other members of 
the Psydrax group. It was noted that tanniniferous deposits 
similar in appearance to those associated with tannin i-
ferous cells type B occur in some of the pericyclic fibres type 
Y of nearly all the specimens examined. Such deposits may 
be present in both types of fibres, particularly in those of 
Figure 16 Segment of the stem of P. loeuples showing a general lack of tanniniferous cells type B . The typical initiation of the periderm in 
segments can be seen. (Van Wyk 3909). Scale bar = 40 ILm. 
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Figure 17 The stem of P. fragrantissima illustrating its typical shape, as well as the distribution pattern of the tanniniferous cells type B. (Moll 
4645). Scale bar = 30 f-Lm. 
Figure 18 The central part of the stem of P. obovata showing the typical rectangular vascular cylinder and pith , and the distribution pattern of 
the tanniniferous cells type B. (Van Wyk A166) . Scale bar = 40 fLm . 
the Psydrax group, but they appear to be most conspicuous 
in P. obovata. 
Keetia (Figure 20) 
Only a single southern African species, namely K. gueinzii , 
is associated with this group. A detailed description of the 
stem anatomy is given in Tilney (1986) . As far as young 
stems are concerned, the hairs are probably one of the most 
useful diagnostic features (Table 2; Figure 5). In slightly 
older stems it is evident that the periderm originates in seg-
ments (Figure 20) . This is the only native species, apart 
from all the members of the Psydrax group, in which this 
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Figure 19 Segment ofthe stem of P. obovata showing the epidermal cells and very thick cuticle. The subepidermal collenchyma can also be seen. 
(Van Wyk A/66). Scale bar = 10 f.Lm. 
Figure 20 Segment of the stem of K. gueinzii illustrating the origin of the periderm in segments . (Compton 3/55/). Scale bar = 30 f.Lm. 
phenomenon is found. A similarity to Canthium s.str. is the 
presence of larger numbers of pericyclic fibres type X that 
are essentially arranged in concentric circles. Generally the 
type Y fibres are few but it was noted in some specimens of 
K. gueinsii that these are more numerous in some parts of 
the stem. This was not observed to the same extent in the 
other species and is possibly related to its climbing habit. 
Conclusions 
The present study clearly indicated significant stem ana-
tomical differences between many of the southern African 
taxa of Canthium s.l. On the basis of stem anatomy, three 
groups were observed which were found to correspond with 
the three segregate genera of Canthium s.l., namely Can-
thium s.str., Psydrax and Keetia , as proposed by Bridson 
S. Afr. J. Bot. , 1988, 54(6) 
(pers. comm. 1985, 1986) and based on a morphological 
study of mainly herbarium specimens. For example, in the 
anatomical study, different kinds of trichomes are noted in 
the three groups (Table 2) and on this basis alone all the 
species can be successfully classified to genus. Concerning 
the other differentiating characters (Table 2), Canthium 
s.str. differs markedly in virtually all respects from the Psy-
drax group but has some features in common with the 
Keetia group, e.g. a similar range in cuticle thickness. How-
ever, the Keetia group is also similar to the Psydrax group in 
some respects such as the initiation of the periderm. 
Stem characters are very reliable in identifying the fol-
lowing eight species of Canthium s.l.: C. inerme, C. seti-
florum and C. suberosum (Canthium s.str. group) ; P. fra-
grantissima, P. livida, P. locuples and P. obovata (Psydrax 
group); and K. gueinzii (Keetia group). Even amongst the 
remaining species it is possible to identify individual species 
(c. pauciflorum, C. spinosum and C. vanwykii) reasonably 
successfully. Furthermore, although no aspect was found to 
differ appreciably between C. gilfillanii and C. mun-
dianum , these two species can be distinguished from the 
other taxa . C. cilia tum , unlike the other species, showed 
wide variation in a number of features . 
Useful diagnostic anatomical features for species recog-
nition are : the distribution pattern of the tanniniferous cells 
type B, which is valuable for species identification - es-
pecially in the Psydrax group where it enables most of the 
species to be distinguished from one another (Figure 15); 
hair structure and cuticle thickness, which aid substantially 
with the separation of groups but are also useful for re-
cognizing C. setiflorum and C. suberosum respectively ; 
phellem cell shape and tanniniferous contents (if present) , 
which enable not only certain species or groups of species 
especially of Canthium s.str. to be recognized, but also the 
identification of P. fragrantissima in the Psydrax group ; and 
pith shape, which enables C. inerme to be distinguished. 
The present investigation has therefore shown that some 
of the uncertainty surrounding the generic and specific 
limits of Canthium s.l. in southern Africa could be resolved 
with the aid of anatomical characters of the young stem. 
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